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The present invention relates to a novel alkviiH«n^ u 
resistance, transparency and moisture retoJLe^^™ exC °" ent in heat resis ^ce, light 

producing the same. 3nd USefuI as an optical material and to a process for 

Optical polymeric materials mainly used un tn „«. 
These powers, however. have <^^X^ U ^^^ mUh ^^ a " d Polycarbonate, 
heat resistance, while the latter gives injection moldinas Z hio h ■ , 9 abS ° rp,ion and insu « ici ^ 

difficult for these polymers ,o meet the required J ^ AcCOrdin 9'^ » * increasing 

increasingly severe. S '°' opt,cal Polymeric materials which are becoming 

As polymeric materials improved in such drawback* ,h»™ k . 
polycyclic norbornene-group monomers. For «Jl has te T ? ee " deVe '° Ped P °' ymers whi ' h 
Koka. (Laid-open) Nos. 60-26.024. 64-24.826. 6oT 6 8 708 6, n of, * Pa,ent 
plastic saturated norbornene po.ymers as hydrogenaiion products o ' 2 °' 81 5 ^ ° ,herS ,hat ,he ™°- 
monomers and addition-type copolymers of noc£JT™~ ^V!™* *>*™'s of norbornene 
t.c properties as optical disk substrate materials 6thylene have e ™ n ™ characteris- 

'n the prior arts mentioned above, polycvclic m mM „, „ „ 
ma norbornene monomer to secure high he « Tes ^ ^r^T™^ 6 "" musl be « 
preparation of polycyclic monomers is not always easv Th. T ■ ^ materials ' Howe ^ »» 
by addition reaction of norbornenes with cyclopentadiene uZ£ ^ ™ n0mers are synthesized 
purified by means of distillation since the iSS e^-^ 8 mUS * be S6para,ed and 
as oligomers of cyclopentadiene. .he separata ZLrTT 3 SUbS,amia ' a ™ Un ' °' byproducts *«* 
Consequently, polycyclic monomers. ^^Z^ Perf °' med °"'Y with difficulty, 

not advantageous lor industrial use. Also, they are ^XlTZ, TT'' *'* ™* mivS ^ 

On the other hand, i, is described in La CWm^Te , °' aVa " able m °"°™*- 

Chemistry. Rapid Communication. 1. 467 (1980 T^t ,mn. k ~ '' 529 (1963) and ^romolecular 
nene. wh.ch has a methylidene group. unde^s^Zn^ n ° fbornenes ' 5-me.hylidenenorbor- 

polymer. However. 5-rnethyBdenenort^ Polymerization to give a saturated linear 

letracyclododecenes and further has the drawb ck beinn In' 1 ^ available tha " «*> 

■he polymer described in La Chimica e. .'Indus , a 45 529 * n *L T ^ Moreover, 
isotropy. so that it cannot be used as an optical material ' * CryS,alline and lacl<i "9 in optical 

me present inventors have made extensive study with the * m „, h , 
norbornene monomers that car, be obtained more ine^l, , „ devel0pin 9 ° plica ' Powers using 
Polymers oblamed by polymerization of ^TIZZ™^ * "* " haS bee " ,0 - d «« 

w«h the a,d o. cationic polymerization o^ ^ZTl,7 " C ° mp0nef " 
resistance, light resistance and moisture resistance The 1< eXCe " em in heat 

above finding. es.stance. The present invention has been attained on the basis ol 

According to the present invention there jtp n,^;.^* 
* « - main component o, the P-pa^th^^ compris- 



(i; 




55 wherein R, denotes an alkyl group and R, dPnntP* a k * 

producing said alkylidenenorbornene polymei 2 ^ mn T 3t0m °' ™ 3,ky ' ^ ^ a process for 
presence of a cationic polymerization catalyst. com P r,ses Polymerizing alkylidenenorbornenes in the 
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The alkylidenenorbornenes used in the present 
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invention are compounds represented by the formula 
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and R ? L 9 a m'ethy, group er a Sg n atom * XTe^D^'T* 
ethylidenenorbornene. 5-propyliden/norbomene S i ,t examples ' mentl0n "»V be made of 5- 
These monomer, can be easNy ob-ltd y he IZT^ZTZT ^ ^'^'^^ 
by the reaction of dienes eo bu-ariipnp ■ $0me " 2 f ° n ° f alk e nylnorbornene derivatives obtainable 
dicyclopentadiene. T^US,^ Z^ SZZZJ? ^f^^™- with 
in the present specification. , he ^o^X^™ iT^c^ST* tM 

^CaT^^ as processab, 

res with other cationically polymerizable monon-T, I t P0 ' ymeri2e m "< ,ures o( alkylidenenorbor- 
cationicaNy polymerizabie moncm s I ca T T^TTT'"^- Sped ' iC e * amP ' eS °' SUCh 
propyiene. isobutene. ^me.hyM-bu.ene and 2-me,hy|!, n~ ?T" mo " oolefin = «««* as 

at least 70% by weight As the content J tho V p e,e aDly at least 60 7 ° °Y weight, more preferably 

alkylidenenorbornene polyme o" L p"e S n nv^tio T rePreSemed by ,he '° rmula ' in the 

potymer lowers. ° decreases, the glass transition temperature of the 

spe £ ssrrrsr rsr ; ete r be - - * 

TiCU.TiBr, FeCI, FeCfe SnCI, anr< Vn f j , , ,S acids - melal halld " such as AICI,. AIE, a . BCI 3 . BF 3 . 
and oxoacids such^^H SO. H eo 3 HC,0 KE^T"? ^ " ^ HF «« 
which ha.ogen compounds, partly ^SKSS ^ ^ 

mole, per mole o, the payment ^coZsition °' 0 • 00000, • , ^ 0 0 ™^ 

The ,n„,a.o, compound used heren ,s a compound represented by the formula 
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R, - C - X 



[III! 



55 



denotes a hydroxyl group an alkoxyl arouo an P 0m3 " C n y dro<:afb ° n 9«>up. X 

number. Specific eVmple's InereoT^^^ ^ " *«" a 

tnmethyl-2-methoxypentane. 2-phenyl-2-pro- 
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panol. 2-methoxy-2-phenylpropane. 2.5-dimethyl-dihydroxyhexane. 2.5Kiimethyl-2.5-diacetoxyhexene 2 5- 
dimethyl-2.5-dichIorohexyne. 2.4.4.6-tetramethyl-2.6-dihydroxyheptane, l.3-bis(2-acetoxy.2. P ropyl)benzene 
1 .4-b.s(2-methoxy-2-propyl)benzene. i .3.4-tris{2-bromo-2-propy])benzene and 1 .3,5-tris<2-methoxy-2-oro- 
pyl)benzene. 7 H 

When the catalyst is used in the form of so-catied Kennedy catalyst, particularly when a titanium halide 
.n particular T.CU is used, it is more preferable to use an electron donative compound together therewith' 
The electron donative compound used in the present invention is a compound represented by the formula ' 




(IV) 
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wherein R,, R 2 and R 3 each independently denote a hydrogen atom, an aliphatic hydrocarbon group or an 
aromatic hydrocarbon group and W denotes N, NO. P, PO or PS. provided that said aromatic hydrocarbon 
group may be a heterocyclic ring containing a so-called hetero atom such as nitrogen, oxygen and sulfur 
and Ri . R 2 and R 3 may form a ring structure, or the formula 

R x " Y - N - R 2 ( V ) 

R 3 

wherein R- . R, and R 3 each independently denote a hydrogen atom, an aliphatic hydrocarbon group or an 
aromat.c hydrocarbon group and Y denotes CO or S0 2 . provided that said aromatic hydrocarbon group 
may be a heterocyclic ring containing a so-called hetero atom such as nitrogen, oxygen and sulfur and R, 
R2 and R 3 may form a ring structure, or the formula 

R: - Z - R 2 (VI) 

wherein R ; and R ? each independently denote a hydrogen atom, an aliphatic hydrocarbon group or an 
aromat,c hydrocarbon group and Z denotes 0. CO. COO. OCOO. S. SO or S0 2 . provided that said aromatic 
hydrocarbon group may be a heterocyclic ring containing a so-called hetero atom such as nitrogen, oxygen 
and sulfur and R, and R? may form a ring structure, or the formula 
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R, -N-C-N-R (VII) 

I I 
R 2 R 3 

wherein R ; ,R 2 , R 3 and R* each independently denote a hydrogen atom, an aliphatic hydrocarbon group or 
an aromat.c hydrocarbon group, provided that said aromatic hydrocarbon group may be a heterocyclic ring 
containing a so-called hetero atom such as nitrogen, oxygen and sulfur and R,. R 2 . R 3 and R* may form a 
ring structure. 

so Specific examples of the electron donative compound represented by the formula (IV) include 
diethylamme. triethylamine. pyridine, thiazole. guanidine. N-methylmorpholine oxide, triphenylphosphine and 
tr.phenyl phosphate. Spec.fic examples of the electron donative compound represented by the formula (V) 
include acetamide. N.N-dimethylformamide. N.N-dimethylacetamide. N-methylpyrrolidone. maleimide. ben- 
zenesulfonamide and saccharin. Specific examples of the electron donative compound represented by the 
formula (V!) include diethyl ether, phenetole. tetrahydrofuran. pyran. dioxane. tetrahydrothiophene benzal- 
dehyde. acetic acid, benzoic acid, succinic anhydride, acetone, acetonitrile and ethyl acetate Specific 
examples of the electron donative compound represented by the formula (VII) include tetramethylurea, 
d.cyclohexylurea and N.N-dimethylimidazolidinone. Particularly preferred among these compounds are 
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ternary amines or aromatic amines such as triethylamine and pyridine, phosphorus compounds such as 
tnphenylphosphme and triphenyl phosphate, carboxylic acid amides such as N.N-dimethylformamide and 
N.N-d.methylacetam.de. ethers such as diethyl ether and tetrahydrofuran. sulfoxides such as dimethyl 
sulfoxide, ketones such as acetone, and esters such as ethyl acetate. 

The amount of the initiator compound to be used is 0.01-1 mole in terms of the functional group of the 
initiator compound (that is. the hydroxy! group, alkoxyl group, acyloxy group or halogen denoted by X in the 
formula (III)) per mole of the Lewis acid. The amount of the electron donative compound to be used is 0 01- 
100 moles per mole of the functional group of the initiator compound. 

Although the polymerization of the present invention may be performed without using a solvent it is 
usually preferable to use halogenated hydrocarbon solvents such as methyl chloride, methylene chloride 
1.2-d.chloroethane. 1 ,1.1-trichloroethane, i.i .2-trichloroethane and 1.1.2-trichloroethyiene. hydrocarbon sol- 
vents such as pentane. hexane, heptane, octane, cyclopentane, cyclohexane, decalin and methylcyclohex- 
ane. aromatic solvents such as benzene, toluene and xylene, or other suitable solvents. 

The polymerization is usually conducted in a temperature range of -150'C to 100*C oreferablv 
is -100 *C to 50 *C. 

The alkylidenenorbornene polymer of the present invention contains virtually no olefinic bonds is 
amorphous, optically isotropic and transparent, and has a higher glass transition temperature as compared 
with ring-opening polymers of the same monomer. For example, in the case of polymers comprising solely 
the structural unit represented by the formula I. polymers having a glass transition temperature of 150" C or 
so more can be easily obtained. Though the glass transition temperature can be adjusted by use of a suitable 
comonomer. it is preferably selected at 100* C or more, more preferably 120'C or more. The range of the 
molecular weight is. in terms of intrinsic viscosity determined in decalin at 50 *C. 0.1-20 dl/g. preferably 0 2- 
10 dl'g, more preferably 0.4-5 dl/g. As the intrinsic viscosity decreases, the mechanical strength of the 
molded articles decreases. As the intrinsic viscosity increases, the melt viscosity increases and the 
processability becomes poorer. The polymer of the present invention contains substantially no gel and can 
be dissolved in suitable solvents. For example, it dissolves completely in decalin at 50 -C. Further, since the 
polymer of the present invention is obtained by polymerisation of hydrocarbon monomers, it is excellent in 
moisture resistance. Ms water absorption after immersion in water at 25 * C for 24 hours is 0.2% or less 
preferably 0.1% or less. 

The alkylidenenorbornene polymer of the present invention can be processed by conventional methods 
In the processing, various additives may be added for the purpose of improving processability and 
properties of the product, which include, for example, fibrous or particulate fillers, antioxidants light 
stabilizers. ultra-v,olet absorbers, antistatic agents, lubricants, flame retardants. pigment, dyes, antiblocking 
agents, other kinds of polymers, and oligomers. 

The alkylidenenorbornene polymer of the present invention is amorphous, has a high glass transition 
temperature and is excellent in heat resistance, light resistance, moisture resistance, and transparency so 
that it is useful as various formed articles in a wide field of applications including optical materials. For 
example, it can be used for optical materials .such as optical disks, optical lenses, optical cards optical 
doers and liquid crystal display device substrates, electric or lectronic uses such as printed boards, high 
40 frequency circuit boards, insulating materials and the like, medical uses, chemical materials, structural 
materials such as film, sheeting and various instrument parts and housings, building materials, and in other 
various fields. 
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Examples 

The present invention will be described in more detail below with reference to Examples, in which 
"part" means part by weight unless otherwise specified. The examples are provided by way of illustration 
and not limitation. 



so Example 1 



In a reactor flushed with nitrogen, were placed 900 parts of methylene chloride and 100 parts of 5- 
ethylidenenorbornene. While the temperature was being kept at -50 -C, 0.5 part of 2-methoxy-2-phenyl- 
propane and successively 3.8 parts of TiCfe were added thereto, and the whole was reacted at -50 * C for 2 
hours. The reaction solution was poured into 5.000 parts of methanol at room temperature to coagulate the 
polymer formed. The precipitate was separated by filtration and dried under reduced pressure to obtain 63 
parts of amorphous polymer. 
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The polymer obtained dissolved completely in decalin. It had an intrinsic viscosity of 0 57 dl/g as 
determined in decalin at 50 • C and a glass transition temperature of 163 -C as determined by DSC analysis 
Its infrared spectrum showed a strong absorption band at 850 cm- attributed to transannular polymeriza- 
tion (cf. La Ch.mica et ('Industrie. 45. 1529 (1963)). Analysis by proton NMR spectrum in deutero chloroform 
showed at 0.4-2.6 ppm the presence of protons of saturated hydrocarbons amounting to 98.9% of the total 
protons. Though a very small amount of olefinic protons was observed at 4.8-5.6 ppm the amount was only 
1.1% relative to the total protons, showing that the content of components having unsaturated groups was 
very small. y H 

The polymer was compression-molded at 210 *C to prepare test pieces 5 cm square and 2 mm thick 
The molded plate was tough, colorless and transparent. The light transmittance at 830 nm was as good as 
90%. The water absorption after immersion in water at 25 *C for 24 hours was 0.01% or less 



Example 2 



In the same manner as in Example 1 except for using 90 parts of 5-ethylidenenorbornene and 10 parts 
of styrene in place of 5-ethylidenenorbornene alone. 72 parts of amorphous polymer was obtained 

The polymer obtained dissolved completely in decalin and had an intrinsic viscosity of 0 61 dl/g as 
determined in decalin at 50 ■ C. Its glass transition temperature determined by DSC analysis was a single 
point of 155 -C. The infrared absorption spectrum showed at 850 cm"' a strong absorption band based on 
20 transannular polymer. Analysis by proton NMR spectrum in deutero chloroform showed saturated hydrocar- 
bon protons at 0.4-2.7 ppm and phenyl group protons at 6.8-7.1 ppm j n an area ratio of 955 Virtually no 
olefinic protons were observed. From the fact that the glass transition temperature consisted of one point it 
was revealed that the composition obtained was not a blend of homopolymers but a copolymer of 5- 
ethyhdenenorbornene with styrene. From the area ratio of saturated hydrocarbon protons to phenyl group 
protons, it was revealed that the ratio of the structural units derived from styrene to the structural units 
represented by the formula (I) in the copolymer was about 1 1 to 89. 

Test pieces 2 mm in thickness were prepared in the same manner as in Example 1 The molded plate 
was tough, colorless and transparent. The light transmittance at 830 nm was as good as 90%. The water 
absorption after immersion in water at 25 'C for 24 hours was 0.01% or less. 

Example 3 

In the same manner as in Example 1 except for using 50 parts of 5-ethylidenenorbornene and 50 parts 
of styrene in place of 5-ethylidenenorbornene alone. 69 parts of amorphous polymer was obtained 

The polymer obtained dissolved completely in decalin and had an intrinsic viscosity of 0 59 dl/g as 
determined in decalin at 50 *C. Its glass transition temperature determined by DSC analysis was a s.ngle 
point of 132 -C. The infrared absorption spectrum showed at 850 cm"' a strong absorption band based on 
transannular polymer. Analysis by proton NMR spectrum in deutero chloroform showed saturated hydrocar- 
bon protons at 0.4-2.7 ppm and phenyl group protons at 6.8-7.1 ppm in an area ratio of 84-16 V.rtually no 
olefinic protons were observed. From the fact that the glass transition temperature consisted of one point it 
was revealed that the composition obtained was not a blend of homopolymers but a copolymer of 5- 
ethyl.denenorbornene with styrene. From the area ratio of saturated hydrocarbon protons to phenyl group 
protons, it was revealed that the ratio of the structural units derived from styrene to the structural units 
represented by the formula (I) in the copolymer was about 34 to 66. 

Test pieces 2 mm in thickness were prepared in the same manner as in Example i. The molded plate 
was tough, colorless and transparent. The light transmittance at 830 nm was as good as 90%. The water 
absorption after immersion in water at 25 • C for 24 hours was 0.01% or less. 

Example 4 



In the same manner as in Example 1 except for using 95 parts of 5-ethylidenenorbornene and 5 parts of 
cyclohexene oxide in place of 5-ethylidenenorbornene alone. 48 parts of amorphous polymer was obtained 

The polymer obtained dissolved completely in decalin and showed an intrinsic viscosity of 0.45 dl/g as 
determined in decalin at 50 *C and a glass transition temperature of 148* C by DSC analysis The infrared 
absorption spectrum showed at 850 cm- a strong absorption band based on transannular polymer. 
Analysis by proton NMR spectrum in deutero chloroform showed saturated hydrocarbon protons at 0 4-3 0 
ppm amount.ng to 99.3% of the total protons. Though a very small amount of olefinic protons was observed 
at 4.8-5.6 ppm. the amount was only 0.7% relative to the total protons, showing that the content of 
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components having unsaturated groups was very small. 

Test pieces 2 mm in thickness were prepared in the same manner as in Example 1. The molded plate 
was tough, colorless and transparent. The light transmittance at 830 nm was as good as 90%. The water 
absorption after immersion in water at 25 *C for 24 hours was 0.1% or less. 

Example 5 



In the same manner as in Example 1 except for using 90 parts of 5-ethylidenenorbornene and 10 parts 
of a-methyistyrene in place of 5-ethylidenenorbornene alone, 95 parts of amorphous polymer was obtained 

to The polymer obtained dissolved completely in decalin and had an intrinsic viscosity of 0 59 dl/g as 
determined in decalin at 50 *C. Its glass transition temperature determined by DSC analysis was a single 
point of 160-C. The infrared absorption spectrum showed at 850 cm" 1 a strong absorption band based on 
transannular polymer. Analysis by proton NMR spectrum in deutero chloroform showed saturated hydrocar- 
bon protons at 0.4-2.7 ppm and phenyl group protons at 6.8-7.1 ppm in an area ratio of 96:4 Virtually no 

is olefinic protons were observed. From the fact that the glass transition temperature consisted of one point it 
was revealed that the composition obtained was not a blend of homopolymers but a copolymer of 5- 
ethylidenenorbornene with Q -methylstyrene. From the area ratio of saturated hydrocarbon protons to phenyl 
group protons, it was revealed that the ratio of the structural units derived from a-methylstyrene to the 
structural units represented by the formula (I) was about 12 to 88. 

20 Test pieces 2 mm in thickness were prepared in the same manner as in Example 1. The molded plate 
was tough, colorless and transparent. The light transmittance at 830 nm was as good as 90%. The water 
absorption after immersion in water at 25* C for 24 hours was 0.01% or less. 
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Example 6 



In the same manner as in Example 1 except for using 75 parts of 5-ethylidenenorbornene and 25 parts 
of 0 -methylstyrene in place of 5-ethylidenenorbornene alone. 93 parts of amorphous polymer was obtained. 

The polymer obtained dissolved completely in decalin and had an intrinsic viscosity of 0.56 dl/g as 
determined in decalin at 50 *C. Its glass transition temperature determined by DSC analysis was a single 

30 point of 160-C. The infrared absorption spectrum showed at 850 cm" 1 a strong absorption band based on 
transannular polymer. Analysis by proton NMR spectrum in deutero chloroform showed saturated hydrocar- 
bon protons at 0.4-2.7 ppm and phenyl group protons at 6.8-7.1 ppm in an area ratio of 90:10. Virtually no 
olefinic protons were observed. From the fact that the glass transition temperature consisted of one point, it 
was revealed that the composition obtained was not a blend of homopolymers but a copolymer of 5- 

35 ethyiidenenorbornene with o-methylstyrene. From the area ratio of saturated hydrocarbon protons to phenyl 
group protons, it was revealed that the ratio of the structural units derived from a-methylstyrene to the 
structural units represented by the formula (I) was about 27 to 73. 

Test pieces 2 mm in thickness were prepared in the same manner as in Example i . The molded plate 
was tough, colorless and transparent. The light transmittance at 830 nm was as good as 90%. The water 

40 absorption after immersion in water at 25 * C for 24 hours was 0.01% or less. 

Example 7 
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In the same manner as in Example 1 except for using 90 parts of 5-ethylidenenorbornene and 10 parts 
of tsobutene in place of 5-ethylidenenorbornene alone. 80 parts of amorphous polymer was obtained. 

The polymer obtained dissolved completely in decalin and had an intrinsic viscosity of 0.62 dl/g as 
determined in decalin at 50 -C. The glass transition temperature determined by DSC analysis was a single 
point of 142 -C. The infrared absorption spectrum showed at 850 cm"'' a strong absorption band based on 
transannular polymer. Virtually no olefinic protons were observed. From the fact that the glass transition 
temperature consisted of one point, it was revealed that the composition obtained was not a blend of 
homopolymers but a copolymer of 5-ethylidenenorbornene with isobutene. 

Test pieces 2 mm in thickness were prepared in the same manner as in Example 1. The molded plate 
was tough, colorless and transparent. The light transmittance at 830 nm was as good as 90%. The water 
absorption after immersion in water at 25 'C for 24 hours was 0.01% or less. 
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in the same manner as in Example 1 except for using 75 parts of 5-ethylidenenorbornene and 25 parts 
of .sobutene .n place of 5-ethylidenenorbornene alone, 75 parts of amorphous polymer was obtained 

The polymer obta.ned dissolved completely in decalin and had an intrinsic viscosity of 0 58 dl/q as 
determined .n decalin at 50 *C. The glass transition temperature determined by DSC analysis was a single 
point of 138-C. The infrared absorption spectrum showed at 850 cm"' a strong absorption band based on 
transannular pofymer. Virtually no olefinic protons were observed. From the fact that the glass transition 
temperature consisted of one point, it was revealed that the composition obtained was not a blend of 
homopolymers but a copolymer of 5-ethylidenenorbornene with isobutene. 

Test pieces 2 mm in thickness were prepared in the same manner as in Example 1. The molded plate 
was tough, colorless and transparent. The light transmittance at 830 nm was as good as 90% The water 
absorption after immersion in water at 25 *C for 24 hours was 0.01% or less. 

From the results set forth above, it is apparent that the alkylidenenorbornene polymer of the present 
invention is excellent in light resistance, transparency, heat resistance and moisture resistance. 

Claims 
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1. 



An alkylidenenorbornene polymer comprising as a main component of the principal chain a structural 
unit represented by the formula (I): 
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(I) 



35 wherein R, denotes an alkyl group and R 2 denotes a hydrogen atom or an alkyl group. 

2. An alkylidenenorbornene polymer according to Claim 1, wherein R, is a C:-* alkyl group and R 2 is a 
Ci-« alkyl group, or a hydrogen atom. 

<o 3. An alkylidenenorbornene polymer according to Claim 2. wherein R, is a methyl group and R- is a 
methyl group, or a hydrogen atom. 

4. An alkylidenenorbornene polymer according to Claim 1. which comprises substantially the structural 
unit represented by the formula (I). 
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5. An alkylidenenorbornene polymer according to Claim 1 which has a glass transition of 150' C or more. 

6. An alkylidenenorbornene polymer acording to Claim 1 which comprises as a comonomer component a 
catiomcally polymerizable monomer. 

7. An alkylidenenorbornene polymer according to Claim 6. wherein said cationically polymerizable 
monomer is a member selected from the group consisting of monoolefins, diolefins. vinylaromatic 
compounds and cyclic ethers. 

5S 8. An alkylidenenorbornene polymer according to Claim 7. wherein said cationically polymerizable 
monomer ,s a member selected from the group consisting of isobutene. styrene. a-methylstyrene and 
cyclohexene oxide. 
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9. An alkylidenenorbornene polymer according to Claim 6 which contains at least 50% by weight of the 
structural unit represented by the formula (I). 

10. An alkylidenenorbornene polymer according to Claim 9 which contains at least 70% by weight of the 
5 structural unit represented by the formula (I). 

11. An alkylidenenorbornene polymer according to Claim 6 which has a glass transition temperature of 
100 *C or more. 

io 12. An alkylidenenorbornene polymer according to Claim n which has a glass transition temperature of 
120*C or more. 

13. An alkylidenenorbornene polymer according to Claim i which has an intrinsic viscosity of 0.1 to 20 dl/q 
in decalin at 50 • C. 

rs 

14. An alkylidenenorbornene polymer according to Claim 1 which has an intrinsic viscosity of 0,4 to 5 dl/g 
in decafin at 50 'C. 

15. An alkylidenenorbornene polymer according to Claim 1 which has a water absorption of 0.2% or less 
20 after immersion in water at 25 * C for 24 hours. 

16. An alkylidenenorbornene polymer according to Claim 15 which has a water absorption of 0.1% or less 
after immersion in water at 25 * C for 24 hours. 

25 17. A process for producing an alkylidenenorbornene polymer comprising as a main component of the 
principal chain a structural unit represented by the formula (I): 



30 
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(I) 
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wherein R, denotes an aikyl group and Fb denotes a hydrogen atom or an alkyl group, which 
comprises polymerizing an alkylidenenorbornene represented by the formula (II): 
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wherein R, and R 2 are the same meanings as defined above, or a mixture thereof with a comonomer 
cationically copolymerizable therewith, in the presence of a cationic polymerization catalyst. 
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18. A process according to Claim 18 wherein R, and R 2 are independently a C,-C* a!kyl group or R, is a 
hydrogen atom. 

19. A process according to Claim 18 wherein R, i S a methyl group and R 2 is a methyl group or a hydrogen 
atom. 3 

20. A process according to Claim 17, wherein said cationic polymerization catalyst is a member selected 
from the group consisting of Lewis acids, hydroacids and oxoacids. 

21. A process according to Claim 20. wherein said Lewis acids are boron halides or titan halides. 

22. A process according to Claim 20, wherein an initiator compound is further used when said cationic 
polymerization catalyst is a Lewis acid. 

23. A process according to Claim 22. wherein an electron donative compound is further used. 

24. A process according to Claim 17. wherein said polymerizing is carried out at a temperature of from 
-150-C to 100 -C. 

Patentansprtiche 

1. Alkylidennorbornenpolymer. umfassend als Hauptkomponente der Hauptkette eine Struktureinheit der 
Formel (I): 




(I) 



in der R, einen Alkylrest bezeichnet. und R 2 ein Wasserstoffatom oder einen Alkylrest bezeichnet. 

2. Alkylidennorbornenpolymer gemafl Anspruch 1, wobei ein C, -* -Alkylrest ist. und R 2 ein C,-*- 
Alkylrest oder ein Wasserstoffatom ist. 

3. Alkylidennorbornenpolymer gemafi Anspruch 2. wobei R, eine Methylgruppe ist, und R? eine Methyl- 
gruppe oder ein Wasserstoffatom ist. 

4. Alkylidennorbornenpolymer gemafl Anspruch 1, das im wesentlichen die Struktureinheit der Formel (!) 
umfaflt. 

5. Alkylidennorbornenpolymer gemafl Anspruch 1, das bei 150*C oder hoher eine Glasumwandlung 
aufweist. 

6. Alkylidennorbornenpolymer gemafl Anspruch 1. das ein kationisch polymerisierbares Monomer als 
Comonomerkomponente umfaflt. 



7. Alkylidennorbornenpolymer gemafl Anspruch 6. wobei das kationisch polymerisierbare Monomer aus- 
gewahlt ist aus Monoolefinen, Diolefinen, aromatischen Vinylverbindungen und cyclischen Ethern. 
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8. Alkylidennorbornenpolymer gemaQ Anspruch 7, wobei das kationisch polymerisierbare Monomer aus- 
gewahlt ,st aus Isobuten, Styrol, a-Methylstyrol und Cyclohexenoxid. 

9. Alkylidennorbornenpolymer gematl Anspruch 6. das wenigstens 50 Ge«.-% der Struktureinhei. der 

Formel (I) enthatt. - 

10. Alkylidennorbornenpolymer gemaO Anspruch 9. das wenigstens 70 Gew,% der S.ruktureinheit der 

rormel (I) entnalt. 

11. Alkylidennorbornenpolymer gemaD Anspruch 6. das eine Glasumwandlungstemperatur von 100"C Oder 

hoher aufweist. 

12. Alkylidennorbornenpolymer gemafl Anspruch ii. das eine Glasumwandlungstemperatur von 120'C 
Oder hoher aufweist. 

13. Alkylidennorbornenpolymer gemafi Anspruch 1, das eine Grenzviskositat von 0,1 bis 20 dl/g in Decalin 
bei 50 * C aufweist. 

14. Alkylidennorbornenpolymer gemaB Anspruch 1. das eine Grenzviskositat von 0.4 bis 5 dl/g in Decalin 
bei 50 * C aufweist. 



15. Alkylidennorbornenpolymer gemaB Anspruch 1. das nach 24-stundigem Eintauchen in Wasser bei 
25 -C erne Wasserabsorption von 0.2 % oder weniger aufweist. 

16. Alkylidennorbornenpolymer gemafi Anspruch 15. das nach 24-stundigem Eintauchen in Wasser bei 
25- C eine Wasserabsorption von 0,1 % oder weniger aufweist. 

17. Verfahren zur Herstellung eines Alkylidennorbornenpolymers. umfafiend als Hauptkomponente der 
Hauptkette eine Struktureinheit der Formel (I): 




(I) 



in der R, einen Alkylrest bezeichnet. und R 3 ein Wasserstoffatom oder einen Alkylresi bezeichnet das 
das Polymerisieren eines Alkylidennorbornens der Formel (II): 




(II) 
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in der R, und R 2 dieselben Bedeutungen aufweisen, wie vorstehend definisrt. Oder eines Gemisches 
davon m.t e.nem Comonomer. das damit kationisch copolymerisierbar ist, in Gegenwart eines kationi- 
schen Pofymerisationskatatysators umfaflt. 

5 18. Verfahren gemaG Anspruch 17. wobei R, und R 2 unabhangig voneinander ein C, -C.-Alkylrest sind 
Oder R2 ein Wasserstoffatom ist. 
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19. Verlahren gema/J Anspruch 18, wobei R, eine Methylgruppe ist. und R 2 eine Methylgruppe Oder ein 
Wasserstoffatom ist. 

20. Verfahren gemaG Anspruch 17, wobei der kationische Poiymerisationskatalysator ausgewahlt ist aus 
Lewis-Sauren. Hydrosauren und Oxosauren. 

21. Verfahren gemaS Anspruch 20, wobei die Lewis-Sauren Borhalogenide Oder Titanhalogenide sind. 

22. Verfahren gemaG Anspruch 20, wobei zusatzlich eine Initiatorverbin dung verwendet wird. wenn der 
kationische Poiymerisationskatalysator eine Lewis-Saure ist. 

23. Verfahren gemafi Anspruch 22. wobe. zusatzlich eine elektronenspen dende Verbindung verwendet 
wird. 



24. Verfahren gemafl Anspruch 17, wobei das Poiymerisieren bei einer Temperatur von -150*C bis 100'C 
durchgefuhn wird. 



25 Revendications 



1. Polymere d'alkylidenenorbornene comprenant comme composant principal de la chaine principal 
unite structural representee par la formule (I) ; 



e une 
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(I) 



dans laquelle R, signifie un groupe alkyle et R 3 signifie un atome d'hydrogene ou un groupe alkyle. 

<s 2. Polymere d'alkylidenenorbornene selon la revendication 1. dans lequel R, un est groupe alkyle en 
C--* et R 2 est un groupe alkyle en ou un atome d'hydrogene. 

3. Polymere d'alkylidenenorbornene selon ia revendication 2, dans lequel R, est un groupe methyle et R, 
est un groupe methyle, ou un atome d'hydrogene. 

4. Polymere d'alkylidenenorbornene selon la revendication 1. qui comprend substantiellement une unite 
structural representee par la formule (I). 
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5. Polymere d'alkylidenenorbornene selon la revendication 1 qui a une transition vitreuse de 150'C ou 
plus. 

6. Polymere d'alkylidenenorbornene selon la revendication 1 qui comprend comme composant comono- 
mere un monomere polymerisable cationiquement. 
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7. 



5 8. 



9. 

10 



10. 



T5 11, 



Polymere d'alkylidenenorbornene selon la revendication 6. dans lequel ledit monomere cationiquement 
polymensable est un membre selectionne dans le groupe consistant en monoolefines, diolefines 
composes vinylaromatiques et ethers cycliques. 

Polymere d'alkylidenenorbornene selon la revendication 7. dans lequel ledit monomere cationiquement 
polymensable est un membre selectionne dans le groupe consistant en oxyde d'isobutene de styrene 
d'o-methylstyrene et de cyclohexene. 

Polymere d'alkylidenenorbornene selon la revendication 6 qui contient au moins 50% en poids de 
I'unite structural representee par la formuie (I). 

Polymere d'alkylidenenorbornene selon la revendication 9 qui contient au moins 70% de I'unit* 
structurale representee par la formuie (I). 

Polymere d'alkylidenenorbornene selon la revendication 6 qui a une temperature de transition vitreuse 
de 100*C ou plus. 
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14. 



15. 
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Polymere d'alkylidenenorbornene selon la revendication 1 1 qui a une temperature de transition vitreuse 
de 120*C ou plus. 

Polymere d'alkylidenenorbornene selon la revendication i qui a une viscosite intrinseque de 0.1 a 20 
df/g dans la decaline a 50 * C. 

Polymere d'alkylidenenorbornene selon la revendication 1 qui a une viscosite intrinseque de 0,4 a 5 
dl/g dans la decaline a 50 * C. 

Polymere d'alkylidenenorbornene selon la revendication l qui a une absorption d'eau de 0.2% ou 
moins apres immersion dans I'eau a 25 * C pendant 24 heures. 

Polymere d'alkylidenenorbornene selon ia revendication 15 qui a une absorption d'eau de 0,1% au 
moins apres immersion dans I'eau a 25 * C pendant 24 heures. 

Procede de production d'un polymere d'alkylidenenorbornene comprenant comme composant principal 
de la chaTne principale une unite structurale representee par la formuie (I) : 
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dans laquelle R, signifie un groupe alkyle et R 2 signifie un atome d'hydrogene ou un groupe alkyle. qui 
comprend la polymerisation d'un alkylidenenorbornene represente par la formuie (II) : 
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dans laquelle R, et R 2 ont la meme signification que defini ci-dessus, ou un melange de ceux-ci avec 
un comonomere cationiquement copolymerisable avec celui-ci, en presence d'un catalyseur cationique 
de polymerisation. H 

18. Precede selon la revendication 17 dans lequel R, et R 2 sont independamment un groupe alkyle en C- 
C« , ou R 2 est un atome d'hydrogene. 

19. Procede selon la revendication 18 dans lequel R, est un groupe methyle et R 2 est un groupe methyle 
ou un atome d'hydrogene. 

20. Procede selon la revendication 17. dans lequel ledit catalyseur cationique de polymerisation est un 
membre selections dans le groupe consistant en acides de Lewis, hydroacides et oxacides. 

21. Procede selon la revendication 20. dans lequel lesdits acides de Lewis sont des halogenures de bore 
ou des halogenures de titane. 

30 22. Procede selon la revendication 20, dans lequel un compose initiateur est de plus utilise quand ledit 
catalyseur cationique de polymerisation est un acide de Lewis. 

23. Procede selon la revendication 22. dans lequel un compose donneur d'electrons est de plus utilise. 

35 24. Procede selon la revendication 17. dans lequel ladite polymerisation est mise en oeuvre a une 
temperature de-150-Ca 100*C. 
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